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An anomalous structure on the leaf of a bean seedling 

W. T. Horne 

A number of red Valentine beans were placed in the soil of 
some pots in the physiological laboratory of the New York Bo- 
tanical Garden on September 12, 1903, and the preparations were 
covered with bell-jars. The seedlings which soon arose were 
somewhat drawn, being grown under a high temperature and in a 
relatively highly humid atmosphere. 

When the bell-jars were removed a structure which was appar- 
ently a root was noticed on one of the plants 
just below the cotyledons. On the same 
plant an apparently similar organ but some- 
what smaller was noticed on the back of 
one of the leaves, appressed to the midvein. 
The bell-jar was replaced to prevent in- 
jury to the unusual structures by drying. 
Figure i shows the plant one week from 
planting the seed, the root-like structures 
at a and b. Both were without chlorophyl 
and had the appearance of strong root-tips, 
the upper being more slender toward the 
tip. 

After being kept for another week 
neither had apparently made farther growth 
and the lower was turning brown at the tip. 
It was removed, fixed in Flemming's fluid and imbedded in par- 
afrine. Longitudinal sections showed that it had a root-cap and the 
arrangement of tissues characteristic of a true root. It had bent 
strongly away from the light and downward. 

The other structure was left for a week longer, when, as it showed 
no sign of changing further and the plant under the bell-jar was be- 
coming unhealthy, the whole leaf was cut off and examined. The 
midvein was cut in pieces, fixed in Flemming's fluid and imbedded 
in paraffine. The free part of the root-like organ was about 5 mm. 
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Figure I. Bean seed- 
ling, showing anomalous 
structures at a and b. Half 
nat. size. 
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long, and it could be traced back along the midrib as a white ridge 
to about I cm. from the base of the leaf. It was bent slightly away 
from the light and by the position of the leaf was directed downward. 
No root-cap could be seen. Trans -sections were made at vari- 




Figure 2. Transverse section of midrib, about 9 mm. from base, of the leaf 
bearing the anomolous appendage. 

ous points and stained with saffranin- Delafield's haematoxylin. 
At about 7 mm. from the base of the leaf the structure of the mid- 
rib is normal, only a very slight ridge showing at its lower side. 
At 2 mm. farther the ridge is distinct with the narrow celled par- 




Figure 3. Longitudinal section of terminal portion of structure shown at b in 
figure 1. X45- 

enchyma about the bundle somewhat increased below the ridge 
but the fibrovascular elements not disturbed (figure 2). At 8 mm. 
farther the ridge has increased in size and a group of slightly nar- 
rower cells occupies nearly half of the space from the bundle to 
the epidermis. At 5 mm. farther the ridge is larger and the group 
of more slender cells is narrower and extends out towards its axis ; 
the parenchyma is shrunken at one side. At 9 mm. farther the 
organ has reached its full size and commenced to separate from the 
midvein. An axial strand of slender cells is distinctly differentiated 
here and entirely separated from the vascular bundle of the mid- 
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rib. At 4 mm. farther the organ is very nearly free from the 
midrib and shows the same internal structure as where it has be- 
come separated. 

The outer end was sectioned longitudinally. The epidermis 
is contiuous to the tip and set with short hairs The body 




Figure 4. Part of a section such as that shown in figure j, enlarged. X 2 °°- 

of the structure is parenchyma, the inner cells being larger and 
longer. There is a distinct axial strand composed of much 
narrower cells varying considerably in length and some hav- 




FlGURE 5. Tip of a section such as that shown in figure j, enlarged. X 20 °- 

ing oblique and some square ends. The central strand is much 
broader in the first two millimeters from the end and has devel- 
oped in it numerous lignified vessels with simply reticulated or 
spirally thickened walls. At about 2 millimeters from the end 
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the lignified elements disappear and the central strand becomes 
much narrower. Figure 3 shows somewhat diagrammatically the 
relation of the different parts. Figure 4 shows a section at about 
the center of the group of vessels, and figure 5 shows the struc- 
ture of the tip. 

The first structure was a true root formed in a somewhat un- 
usual position. The second is probably best regarded as an an- 
omalous appendicular structure. The stimulus of high tempera- 
ture and humidity probably favored the growth of these unusual 
structures. 



